INTRODUCTION UVOD
People enjoy spending time in urban parks, especially those with abundant vegetation. Such locations are relaxing and enjoyable. However, frequent visitation can negatively impact the local area by harming the ecological environment of the park. It can lead to destroyed vegetation and increased soil hardness. Naturally, as urbanization and tourism continue to grow, the environmental effects of tourism have become increasingly obvious. As a result, society is paying more attention to these issues, and it has become a hot topic in current ecological tourism research (Sun et al., 2014; Svajda et al., 2016 ).
An important component of ecological tourism research is investigating the effect of tourism on soil. Such research first began in the 1960s and has primarily concentrated on the effects of different trampling intensities and trampling types on soil organic matter, soil physical properties, and plant diversity (Deluca et al., 1998; Lu et al., 2011; Svajda et al., 2016; Wen et al., 2016) . Nonetheless, only a few reports are available on the influence of tourism activities on soil biological properties (Gong et al., 2009; Li et al., 2015) . This study aimed to investigate the influence of different tourism disturbance intensities on carbon, nitrogen, and enzyme activities of the soil in a subtropical urban park. It is anticipated this work will provide a scientific basis that can be used to protect and rationally utilize subtropical urban parks better. and -5.9 o C, respectively. The mean annual number of sunshine hours is 1071 hous. The mean annual precipitation is 945.6 mm, and the annual frost-free period is above 337 days. It is warm year-round, and the four seasons are distinct. The soil in the study area is referred to as purple soil and classified as Pup-Orthic Entisols in the Chinese soil taxonomy and Eutric Regosol in the Food and Agriculture Organization's Soil Classification. Chengdu is a mid-subtropical region, and the main type of vegetation is that of the subtropical evergreen broad-leaved forest.
MATERIALS AND METHODS

MATERIJALI I METODE
Study site -Područje istraživanja
Experimental setup -Plan pokusa
The experiment was conducted in September 2016 in Huanhuaxi Park in Chengdu. The location of this park is shown in Figure 1 . Three common types of plant communities were chosen, whose dominant species are Ulmus pumila L., Ligustrum lucidum, and Ficus virens, respectively. For each sample plot of the plant communities, the sightseeing road of the scenic area was taken as the center, and three parallel belt transects were set along the vertical direction to one side of the sightseeing road (close to the side with more plant trampling), and the spacing between each transect was more than 5 meters (Figure 2 ). The starting point of the belt transect was located at the edge of the sightseeing road, and quadrates of 1 m×1 m were set at 1 m, 5 m, and 10 m away from the sightseeing road, representing heavy, moderate, and light tourism disturbances, respectively (Figure 2 ). Three quadrates with the same distance from the starting point distributed on three parallel belt transects were considered as three sampling replicates. In each quadrate, a 5 cm-diameter soil borer was used, and five random drills of soil within the range of 0 -15 cm were collected. The five samples were then mixed to form one composite sample of about 1 kg. The soil was passed through a 2 mm sieve and then divided into two parts (Tian et al., 2017) . One part of the soil was air-dried and ground to pass through a 0.2 mm sieve to test the soil or- 
Laboratory Analyses -Laboratorijske analize
The presence of SOC was tested by the Walkley-Black method (Lu, 1999) . Soil TN was measured using the microKjeldahl method (Lu, 1999) . Soil DOC, NO 3 --N, NH 4 + -N, and DON were extracted with 2 M KCl for 1 h, and the concentrations were determined by a continuous flow autoanalyzer (Skalar San++ 8505, Netherlands). The sucrase and urease activities in the soil were assayed based on the release and quantitative determination of the products of glucose and NH 4 + -N. Soil samples were incubated with an 8% sucrose solution and a 10% urea solution in a suitable buffer solution for 24 h at 37 o C, and spectrophotometric measurements were performed (Xu and Zheng, 1986 ). Catalase activity was measured using the 0.1N KMnO 4 titration method (Xu and Zheng, 1986) . Chitinase activity was determined by incubating a mixture of toluene-treated soil with 1 % (weight/weight) colloidal chitin suspension for 1 h at 37 o C and then, after dilution, assaying the amount of N-acetyl-glucosamine released (Chen et al., 1994) .
Statistical analyses -Statističke analize
Statistical analyses were performed using SPSS 16.0 (SPSS Inc., Chicago, USA). All data were checked for normality of distributions and homogeneity of variances prior to analysis. Two-way analysis of variance was used to determine the effects of vegetation type and tourism disturbance on soil variables. Least significant difference tests were used to compare the means between different tourism disturbance intensities. Pearson correlation coefficients were also utilized to evaluate the relationships among corresponding variables. A p-value < 0.05 was considered significant.
RESULTS AND DISCUSSION
REZULTATI I RASPRAVA
In the three sample plots of the plant community, the heavily disturbed soil had an obviously lower organic carbon content than the mildly disturbed soil (p<0.05), and the re- Table 1 ). As compared with the mild tourism disturbance, the moderately disturbed soil also had different degrees of declining organic carbon content. Additionally, the soil impacted by severe and moderate tourism disturbances had significantly lower TN contents than the soil impacted by mild disturbance (p<0.05) (Figure 2 , Table 1 ).
These results are in accordance with the numerous studies that have indicated that tourism disturbance reduces the organic matter content of the soil (Qin et al., 2006; Gong et al., 2009; Lu et al., 2011; Svajda et al., 2016) . Repeated trampling in an area causes soil bareness and destroys the litter layer and humus layer. Furthermore, trampling on compacted soil negatively impacts the growth and development of plant roots, thus leading to reduced plant return. These effects cause the organic matter content to decrease (Lu et al., 2011) . The soil nitrogen is closely related to the organic matter content. Thus, when tourism disturbances reduce the organic matter content, the nitrogen content of the soil is likewise reduced (Gong et al., 2009 ).
The severely disturbed soil had significantly lowerDOC than both the moderately and mildly disturbed soils, but the difference in the DOC content between the latter two soils was not significant (Figure 2) . DOC is the main component of soil organic matter, which is derived mainly from plant litter and the decomposition of humus, microbial biomass, and root exudates (Wang et al., 2016) . In this research, it was visually observed that severe disturbance decreased vegetation coverage and reduced litter, accordingly the DOC content decreased in the soil.
In the three sample plots of the plant community, as compared with mild disturbance, severe disturbance obviously reduced the NO In the three sample plots of the plant community, the heavily disturbed soil had significantly lower sucrase, catalase, urease, and chitinase activities than the lightly disturbed soil ( Figure 3 , Table 2 ). Sucrase enzyme activity showed significant differences between lightly and moderately disturbed soils between treatments in both Ligustrum lucidum and Ficus virens communities (Figure 3) . No significant changes were observed in catalase activity between lightly and moderately disturbed soils in the three plant communities, and significant differences were noted in urease and chitinase activities between mildly and moderately disturbed soils in both L. lucidum and F. virens communities (Figure 3). These results indicate that the sucrase enzyme is most sensitive to tourism disturbance and the catalase enzyme is the least.
Each of the enzymes examined in this study can act as important indicators of certain soil characteristics. For example, the sucrase enzyme is highly significant because it can be used to characterize the carbon cycle and microbial metabolic activity of soil (Li et al., 2015; Tomkiel et al., 2015) . It is able to reflect the transformation rules concerning accumulation and decomposition of SOC (Sumathi and Thaddeus, 2013; Li, 2015) . Tourism disturbance decreases the soil sucrase activity, indicating that the transformation of organic matter in soil decreases with increasing disturbance intensity. The decreased mineralization of plant litter, root exudates, and roots in turn reduce the soil organic matter and the soil sucrase transformational substrate. As for catalase, it is an indicator of the microbial oxidation reduction system and thus can characterize the microbial oxidizing ability of microorganisms in the soil (Tomkiel et al., 2015) . Compared with lightly disturbed soils, catalase was usually lower in the moderately and heavily disturbed soils in this study, which might be because tourism disturbance suppresses the growth and reproduction of microorganisms and reduces the catalase source to a certain extent. Finally, urease and chitinase enzymatic activities can contribute to the soil nitrogen cycle and related soil activities, which are affected by soil nitrogen availability (Dindar et al., 2015) . Tourism disturbance destroys the litter layer and the humus layer, decreases the soil organic matter, and reduces the soil nitrogen content, urease activity, and chitinase activity. Furthermore, severe tourism disturbance results in compacted and exposed soil and changes the hydrothermal conditions of the soil, which is not beneficial for soil microbial abilities, and thus, urease activity and other enzyme activities decrease (Li 2015; Tomkiel et al., 2015) .
The correlational analyses between the soil carbon and nitrogen forms and soil enzyme activities show that all, except NH 4 + -N, exhibit significant positive correlations with sucrase, catalase, urease, and chitinase activity ( Table 2 ). The close relationship between soil carbon and nitrogen and soil enzyme activity implies that the latter can be an indicator for evaluating the effectiveness of soil carbon and nitrogen turnover. The soil ecological environment is a complete system in which the factors directly affect each other. Thus, each factor that is changed by tourism activity would in turn impact the entire ecological environment.
CONCLUSIONS ZAKLJUČCI
This research reveals that tourism disturbance significantly reduces the soil carbon-nitrogen effectiveness and soil enzyme activities of a subtropical urban park. Consequently, the matter cycle and transformation intensity in the soil are also affected. Furthermore, plant growth is restricted, which significantly impacts the ecological system (Wen et al., 2016) . As a result of this study, several suggestions are proposed. Firstly, some warning signs should be placed in vegetation areas that are home to large-scale human activities to remind visitors not to trample upon and destroy the trees and flowers. Secondly, the soil in areas disturbed by tourism should be turned up frequently, and the addition of fertilizers is necessary. Thirdly, in damaged areas, fastgrowing trees and shrubs should be planted. Lastly, ecological engineering needs to be strengthened to promote an ecologically-conscious tourism industry. 
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